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(57) The object of this Invention is to eliminate the 
quantity of exhaust gas supplied to the turbine without 
going through the channels between the nozzle vanes 
provided In a variable-capacity turbocharger. The noz- 
zle unit (100) in the turbocharger (10) has a mounting 
plate (1 02) and aside plate (1 06) installed in a recession 
(20) provided In the housing (20) in such a way that the 
side plate can move in the recession, both of which are 
provided parallel to the turbine shaft; a pushing means 
(116,150) to push the side plate toward the mounting 
plate (1 02): and a limiting means (1 08) to limit the move- 
ment of the side ptate parallel to the turbine shaft toward 
the mounting plate (102). 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

100011 This invention concerns a variable-capaci^ 
Shame? More specifically, ilconcems an improve- 
rnSaToUunit^orsuppVingtheexhaustgasesto 

the turt>tne. 



Description of the Related Art 

roooai A tuibocharger is an effective means to In^ 
Ke the output Of an interna, combustion engme^ A 

rotated by the ^''•^-^'^ irsSftTS 
and a compressor mounted on the same shaft as me 
Si^e pressurizes the air supplied to the engine^ Tu^- 
bocharirs are currently installed in a variety of en 
SsToLer. the flow rate of the exhaust gas vanes 
^ Hh the soeed of the engine's revolution. The flow rate 

rreSst irwhic; . « -pp-ied ,^ 

engine will not always be that needed to P'^^^ 
fdeal operating conditions for the supercharger. To tec 
TiK^ZJon and allow the turbocharger-s capac^ 
tts best advantage, the variab.e-capac^ 

uSc^rger has been developed. In a vanableH=apac- 
;T^;Vthef.ow of the exhaust ^^^^^^^ 

bine compartment is regulated according to the operat 

inn slate of the internal combustion engine. 

msortofvariable^apacityturbochargerhas 

^umbe.^ nozzle vanes on the nozzle unit of the tur- 
Wne XcS inside a housing. Figure 8 shows a part«^ 
rssV^ion of the nozzle unit in a variable-capacrty 
turbocharger belonging to the prior art. 

!-:ra^'i-^^^ 

bTwryTSlchannel226whteh.fon.ed« 

So, and nozzle unit 210 which ^'^^ 
wrb ne 228 The exhaust gas supplied to tuttme 228 is 
Cexh^Jstedthroughtheexhaustportafterlthasdrlv- 

SJS'"t"'-"»210comprisesmount^ 
Sh^isfuL to housing 220.and side plate206,wh.ch 

rsptedoppositerr,ountingpiate202.Anumbero^^^^^^^ 
z,e vanes To4 are placed at equal intervals a^ng the 
cLmference between the two plates. S'Je plat- 
is fixed to mounting plate 202 by supporting bolt 208 
;S goes through the plate 206. Nozzle -ane^^M 
tevTa shaft portion 204a. They are mounted on mount- 
Jng plate 202 'n such a way that they are free to rotate 

CiTt^aSe^^^^^ 
!,°ron20Mheheat of the exhaust gas whfchfesup. 



Plied to the turbine raises its temperature, causing it to 

k whv in variable^apacity turbochargers of the pnor art 
:5on otthe exlusTgas being suppHed to scrol 
rt^annel 226 is routed through the space between noz- 
znnes204andsideplate206andsuppliedtoturt,.ne 
« £8«<JngthroughtheareaarourHlnozzlevan« 
gSTn the prior art design, then, because some 
nSsfesuwIied to turbine 228 without passing through 
K^n^«arLdvane»204.meeffteienayef^ 
iableopacity turbocharger decreases. 

SUMMARY OF THE INVENTION 



100071 TTiis invention is to solve the shortcomings 

25 hindthe side plate without going through the no=te""«- 
Ss] Thevariable-capacrtyturbochargerwhfchcon- 

troVihe ooening degree of the nozzle vanes, has. a tur- 
Se pro3n a housing, which is free to rotate on a 
rreshaft;aplurali.yofnozzlevanesanBngedj^^^^^^ 

30 zle units around the turbine in the housing, ^^^^ 
S rotates f ree^ around ^u th« 

Se ntzle vanes synchronously between the 
35 ZTand ciLd positions; and an actuator outelde *e 
Srwhtah is connected to the link plate through a 
fransS^on mechanism. The turbocharger aocordmg 
0 JhtTr^ention is distinguished by the foltowing fea- 

45 The movement of the side plate parallel to the turbine 

Shaft toward the mounting plate. 
pSr^epushing means topushthesKtep^^^^^^ 

be a pressure chamber created between side plate 
?nd t?e recession, or a spring plate mounted between 

^ JotirtXlSrhratughnutshapewhose 
rnteistheturbineshaft.Therecessionhasad,ameter 
grea^r than the diameter of the side plate and 
Slssion also has on the inner surface a round p~- 
55 ZtU Which protrudes parallel to the ^^Ith 
ward the side plate. The spnng plate is engaged w«n 
and fixed to the round projection. 



2 



3 EP1 120 546 A2 4 



BRIEF DESCRIPTION OF THE DRAWINGS 

[O011] Figure 1 is a lateral view of the exterior of a 
variable-capacity turbocharger in which this invention is 
implemented. 

[O01 2] Figure 2 is a cross section of the turbine com- 
partment in the first prefe^ed embodiment. 
[0013] Figure 3 is a partially cut away frontal view of 
the variable-capacity turbocharger in Figure 1 . 
[O014] Figure 4 is an enlargement of a portion of Fig- 
ure 3. It shows the transmission mechanism which 
transmits the action of the actuator to the linic plate and 
the elements which link the two. 
[O01 5] Figure 5 is a plan view of the link plate. 
[O016] Figure 6 is an exploded view of the transmis- 
sion mechanism to transmit the action of the actuator to 
the link plate. 

[0017] Figure 7 Is a cross section of the turbine com- 
partment in the second preferred emtx)diment of this in- 
vention. 

[0018] Figure 8 is a partial enlarged cross section of 
a nozzle unit belonging to the prior art. 
[0019] In these drawings, 10 is turbine casing, 50 is 
actuator, 52 is rod, 54 is link member, 104 is nozzle 
vane, 106 is side plate, 112 is link plate, 116 is spring 
plate. 114 is lever, 120 Is swinging member, 130 is 
bridge, 140 is roller, 150 is pressure chamber. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0020] In this sectton we shall ..xplain several pre- 
ferred embodiments of this invention with reference to 
the appended drawings. Whenever the shapes, relative 
positions and other aspects of the parts described in the 
embodiments are not clearly defined, the scope of the 
invention is not limited only to the parts shown, which 
are meant merely for the purpose of illustration. 
[0021] In this section we shall explain two preferred 
embodiments of the invention with reference to the ap- 
pended drawings. 

[0022] Figure 1 illustrates the external appearance of 
a variable-capacity turbocharger 1 0 in which this inven- 
tion has been implemented. Variable-capacity turbo- 
charger 1 0 includes a housing, whteh comprises turbine 
housing 20, compressor housing 40 and main housing 
30, which is between turbine housing 20 and compres- 
sor housing 40. Turbine housing 20 has an intake port 
22 and an exhaust port 24. Compressor housing 40 has 
an Intake port 44 and a discharge port 42. 
[0023] On the outside of the housings 20, 30 and 40 
is actuator 50, which drives the nozzle vanes (to be ex- 
plained shortly). Actuator 50 uses air pressure, or more 
specifically it uses the negative pressure of the air 
sucked into the internal combustion engine (not pic- 
tured) on which the variable-capacity turisocharger 10 is 
installed, to cause rod 52 to move forward and back. 
[0024] The turbine compartment, specially main 



housing, according to the first preferred embodiment is 
shown in Figure 2. As can be seen in Figure 2, turbine 
shaft 32 is supported in main housing 30 in such away 
that it is free to rotate. TurtDine 28, which is mounted to 

5 one end of turisine shaft 32, is inside turbine housing 20. 
The compressor impeller (not pictured), of course,. is 
mounted to the other end of turbine shaft 32 in compres- 
sor housing 40. The exhaust gas from the internal com- 
bustion engine is conducted from intake port 22 into tur- 

10 bine housing 20. It is supplied to turbine 28 through 
scroll channel 26, which is created on the inside of tur- 
bine housing 20, and nozzle unit 100. which is the inlet 
to turbine 28. After it drives the turisine 2B» the exhaust 
gas which was supplied is exhausted through exhaust 

15 port 24. 

[0025] Nozzle unit 1 00 comprises mounting plate 1 02 , 
which is fixed to turbine housing 20, and side plate 106, 
which faces mounting plate 102 and Is mounted In the 
axial direction. A number of nozzle vanes 104 are placed 

^ between the two plates at regular intervals along the cir- 
cumference of the shaft. Side plate 1 06 is acircular com- 
ponent which extends in a radial direction in a plane per- 
pendicular to the axis of the shaft of turbine 28. It is 
mounted in such a way that it can move in the axial di- 

25 rection in recess 20a, a recess provided for it in turbine 
housing 20. In nozzle unit 100. a number of support bolts 
108 are provided at regular intervals along the circum- 
ference of the shaft to serve as the means to limit the 
movement of side plate 1 06 in the axial direction toward 

30 mounting plate 102. 

[0026] As mentioned, in prior art designs a space is 
provided between side plate 1 06 and nozzle vanes 1 04 
to accommodate the thennal defomnation of side plate 
106. With this embodiment, as shall be explained short- 

35 ly, the difference in the dimensions of the outer diameter 
of side plate 106 and the inner diameter of recess 20a 
is the minimal difference which will still aOow side plate 
106 to move in the axial direction. The space between 
side plate 1 06 and nozzle vanes 1 04 thus effectively be- 

40 comes nonexistent. 

[0027] A spring plate 116 is provided between side 
plate 106 and turbine housing 20 as the pushing means 
to push the side plate. Spring plate 116 has an annular 
portion 11 6a. which is on a surface roughly perpendic- 

45 ular to the axis of turbine 28, and a cylindrical mounting 
portion 1 1 6b, which extends In the axial direction toward 
turbine 28 from the inner edge of the flange 116a. An- 
nular portion 116a of spring plate 116 is in contact with 
the back of side plate 106, I.e., the surface of side plate 

50 106 which is opposite nozzle unit 1 00. Mounting portion 
116b engages with annular projection 20b, which pro- 
tmdes from the surface of recession 20a in the axial di- 
rection toward side plate 106. 

[0028] At the base of nozzle vanes 1 04 is shaft portion 
55 104a, which is mounted to mounting plate 102 so that 
portion 104a is free to rotate the vanes between the 
open and closed positbns. As shown in Figures 3 and 
4. the end 104b of each shaft portion 104a of nozzle 
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vaneassemb.v104goes.h.ugh — 

oblong hole "2dprov. ^.^^^ g, 

circumference of "fP^^^^]^ ,,'^4^^ ^ide of mounting 
there isacylindncal boss 02a on the 

^ !!l.,nLnt also has a transmission mechanBm to 
embodiment a so nas g as 

transmitthe action oitheactua^or^ .^^ 

Shown in Rgu js i^^^^^^ 

includes rod 52 ol aa"^"^ " ^ , 52 by pm 

TcSf ^ calt's^V^^^^^^^^ 6. swinging mernbe. 

a given axis O from """"Jf' r";^'J;e in such a 
ed by turbine housing 20 1*'"*"^'^^^^^,^," ^^jeh is on 

rJmrb^M^suchaw^^^^^^^^^^ 
,^ativetothe.inKmem^er^^^^^^^^^^^ 
from the side of arm 1 22 oPP°f made 

aiiel to that Shaft. Swinging ^'"^^[^^^^J^^^ ^^ 

ot a metallic materia, ^^g^l 

ally, it should be fomied of ^^^^^ ^^2, shaft 

ralely and welded together. 

which are positioned P^'^^ '° j,^^^ connects 

gapbetweenth-arid^^^^^^^^^^^^ 

the two plates 132- ^t »he c ^^.^^^ ^^^^ 



».o„iem is assembled, the locking unit is 
mission mechanism is ^^T^^g ' 5,^0 roller 140. 

,om.ed when -^roTlTo SiS rJi"*«^ 

^ . tKo rfiameter of it's opening slightly larger 
lindrical, wrth the diameter o^J^ * h ^ ^. 

30 the engine is operating at lc« rpm^ "^^J'^.^sz. as 
only siighthr ^P-^^^tJ^'n^trSXtrliember 54 
rod 52 draws as far '^'^^^Jl^f" ^'contact with bolt 
moves into a position m wh-ch * « com 
66b on the lower portion of stop 56 ^ show^ y 

Ltled lines. At this P-";"-^^,^^^^^^^^^^ 
position which produces the smallest nozzie p » 

r:i;grr.2^^^^^^^^ 

40 inanarcaroundaxisOofshaft122a^^^^^^ 

away portion 1 38 in bndge 

ro„er140andsurtaoel3^^ 
ward against bndge130 in we re ^^^^^ 

« ure 6. l.e., It slides ^'ong 

rre^TfbT^s^^^^^ 

circumferenceoboMlOZ^^^ ^^^^^^ 
50 112. rotates alongwithnozzlevanes IV 

I I nft Pnrthis reason pnor an aebiyiia o 
' Srif the eiult gas which should have gone 



4 



EP1 120 546A2 



B 



and nozzle vanes 104, i.e.. the channel fonmed by noz- 
zle vanes 104. and be supplied directly to turbine 28. 
This causes the efficiency of variable-capacity turbo- 
charger 1 0 to decrease. 

[0038] I n the prior art desig n , side plate 206 was fixed 
to nnounting plate 202 by support bolt 208. To accom- 
modate the thermal deformation which occurred when 
the temperature of side plate 206 rose, a space had to 
be left between side plate 206 and nozzle vanes 204. A 
portion of the exhaust gas was conducted from the 
channel between the exterior surface of the side plate 
and the interior surface of the recess for the side plate 
along the outside or back of the side plate, i.e., along 
the surface of the side plate's main housing 30. This gas 
was supplied to the turbine without passing through noz* 
2le unit 1 00. This too caused the efficiency of variable- 
capacity turbocharger 10 to decrease. It was very diffi- 
cult in the prior art to reduce the quantity of gas diverted 
in this way. 

[003d] With this embodiment according to this inven- 
tion, side plate 1 06 is mounted in recess 20a so that it 
can move in the axial direction. Its position is detenmined 
by spring plate 116, which pushes against it toward sup- 
port bolt 1 08. Thus even if side plate 1 06 should become 
hung up in the radial direction In recess 20a, it will still 
be able to move in the axial direction. The themial de- 
fomnation of side plate 106 is absorbed within its axial 
movement. This allows the space between side plate 
106 and nozzle vanes 104 to be essentially eliminated. 
[0040] In the embodiment we have been discussing, 
instead of side plate 206 being fixed to mounting plate 
202 by support bolt 208 as In the previous (see Figure 
8), the position of side plate 106 with respect to mount- 
ing plate 1 02 is determined by allowing it to move in the 
axial direction. Thus the thenmal deformation of side 
plate 106 is absorbed within its axial movement. When 
side plate 106 engages in recess 20a, it is immobilized 
in its radial direction. Spring plate 116 pushes it toward 
support bolt 1 08 and immobilizes it in the axial direction. 
Thus side plate 106 is held in position with respect to 
mounting plate 1 02. In the axial direction, the only force 
operating on side plate 106 in the direction of support 
bolt 108 is provided by spring plate 116. Thus the ther- 
mal deformation of side plate 106 is absorbed by its axial 
movement. 

[0041] The pushing means used to push side plate 
106 against support bolt 108 to support bolt 108 need 
not be limited to the spring plate 116 shown in Figure 2. 
Any means may be used which pushes side plate 106 
toward support bolt 108 white allowing it to nnove in the 
axial direction. 

[0042] The second preferred embodiment according 
to this invention is shown in Figure 7. In this embodi- 
ment, all aspects of the configuration aside from the 
pushing means to push the side plate are identical to 
those of the previous embodiment, so we shall not dis- 
cuss them further, but shall explain only those aspects 
which are different. Elements in Figure 7 which are iden- 



tical to those in the previous embodiment have been giv- 
en the same reference number. 
[0043] In Figure 7, recess 20 of turisine housing 20 
contains side plate 106 and pressure chamber 150, 

5 which fomri the pushing means to push the side plate. If 
we compare the annular projection 150a in the embod- 
iment in Figure 7 with the annular projection 20b in the 
embodiment in Figure 2, we see that the former is sub- 
stantially longer in its axial dimension so that it comes 

10 in contact with the back of side plate 106. In the embod- 
iment in Figure 7, just as in the previous embodiment 
shown in Figure 2, the difference between the dimen- 
sions of the Interior diameter of recession 20 and exte- 
rior diameter of side plate 106 is the smallest possible 

15 difference which will allow side plate 1 06 to move in the 
axial direction. However, in order to completely prevent 
the exhaust gas from leaking out of the space, the pres- 
sure in the pressure chamber is made greater than that 
of nozzle unit 1 00. As a result, side plate 1 06 is pushed 

20 toward support bolt 108 just as in the emt}odiment in 
Figure 2. To make the pressure in chamber 150 even 
higher, an annular seal 1 52 may be provided between 
annular projection 150a and the rear surface of side 
plate 106. 

25 

Claims 

1 . A variable-capacity turbocharger which controls the 
30 opening degree of the nozzle vanes, comprising: 

a turt)ine provided in a housing, which is free to 

rotate on a turisine shaft; 

a plurality of nozzle vanes arranged In nozzle 

35 units around said turbine in said housing; 

a link plate which rotates freely around said tur- 
bine provided in said housing, which is connect- 
ed to said nozzle vanes by means of a plurality 
of levers, and which continuously moves said 

40 nozzle vanes synchronously between the open 

and closed positions; 

an actuator outside the housing, which is con- 
nected to said link plate through a transmission 
mechanism; 

45 wherein said nozzle unit comprises: 

a mounting plate fixed to the housing and a side 
plate installed in a recession provided in the 
housing in such a way that said side plate can 
move in said recession, both of which are pro- 

50 vided parallel to the turbine shaft; 

a pushing means to push said side plate toward 
said mounting plate; and 
a limiting means to limit the movement of said 
side plate parallel to the turisine shaft toward 

55 said mounting plate. 

2. A variable-capacity turbocharger according to claim 
1, wherein said pushing means to push said side 
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plate and said recesston. 

3. Wherein said s.de P J;^^^ recession 

has a diameter sl^mva t^e inner 

saidsideplatesa.d^^>^J , 3, parallel 
surface a ^o""*? 

prolection. 
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FIG.3 
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FIG.5 
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FIG.8 
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(57) The object of this invention is to eliminate the 
quantity of exhaust gas supplied to the turbine without 
going through the channels between the nozzle vanes 
provided in a variable-capacity turbocharger. The noz- 
zle unit (100) in the turbocharger (10) has a mounting 
plate (1 02) and a side plate (1 06) installed in a recession 
(20) provided in the housing (20) in such a way that the 
side plate can move in the recession, both of whfch are 
provided parallel to the turbine shaft; a pushing means 
(116,150) to push the side plate toward the mounting 
plate (1 02); and a limiting means (1 08) to limit the move- 
ment of the side plate parallel to the turi^ine shaft toward 
the mounting plate (102). 
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